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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resist material 
which absorbs only a small amount of light particularly in 
an F2 excimer laser exposure wavelength and which is 
suitable for simple and easy formation of a fine pattern 
that is perpendicular to a substrate surface and thus is 
suitable for forming a fine pattern for an ultra-large 
scale integrated circuit. 

SOLUTION: This polymer has a repeating unit 
represented by general formula (1) (wherein R1 is H. IC 
or a 1-20C straight-chain, branched or cyclic alkyl 
group, a fluorinated alkyl group or a chlorinated alkyl 
group; R2 is an acid- unstable group; (o), (p), (q), (r), (s) 
and (t) satisfy each the relationships of 0<o<5, 0<p<5, 0< 
q<5, 0<r<5, 0<s<5. 0<t<5, 0<o+q<5. 0<s+t<5, 0<o+p+q<5 
and 0<o+q+r<5; and (k). (m) and (n) satisfy each the 
relationships of 0<k<1, 0<m<1, 0<nL<1, and k+m+n=1). 
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«. EA. iSS. &£. am*) fc£fcJ:oT'fe$K3 
n§. **WO!t»-?fl:**oa'frlC*l>Ttt. A I B 
Nfc £*© 9 V s * )UZ «k o Ttt-&#PJ&£ 5 S>* )US 

[0 0 4 7] fc*$, _tS35C (la) Sffl^Tl^lfti 
JO ^. a&nfc#'Jv-J;ijR«©«a»*aaU TIB 

[0 0 4 8] 
[fl5 1 3 ] 

R 1 




[0 0 4 9] H©#iJ **V»tt±Ea (1 

b) *&#6ft*TE#'J-7-JHttfc4i^T. ens© 

[0 0 5 0] 
Hfcl 4] 

R 1 




(OH) p 



[0051] *aa<!>a#?fl:**». wjx 

[0 0 5 2] ftoT, ^fgBj«, [i] (a) ±E*# 
Tp<b£». (B) (C) a**;*!***-*-* 

c£*aa&**teaaa*5>au5>;*h«a. roc. 
[in (a) ±E*»^k#a, (b) aaaa. 
(o (d) »aa«ra*r*ct*wat 

« r*fl:*aa*<faus>xhaa*aa-r*. 

[0053] c©a£. dtisu^x haac. bi- 
ce) a£tt<b&&. (F) (g^ffiit^iJ*ge-&LTfcJ; 

[0 0 5 4] ;:T, *»«T*I3n4 (B) «S#© 

♦aaat l.t»4, aaaa. t-xaa (#5e?h.©h 
#^bs*> . aaaibaa^aauaftaaaaTft 

Atf^ D^^-y-y X *3=-;l/- 2 - n -7 5;uy K > 
^©<irh>gi, 3 -;* h*->^/-;i/, 
50 3 -^hty7^;-JK 1 b*'>- 2 --fun J 



(9) 
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15 



16 



-jk 1 -X b^ri/- 2 - JUrtS -)im<D7 frn-)], 

>^'Ja-;i/^y^5 1 ;Ux-x;i/> 7 r PbfU>^»J3- 

x-x;k ;/p tru^ua-JUi^^x-xJk v 
x^ u > ^ u a ^)vx.-y-)vmcoaL- 7-)vm, 

yp tr u ># u x^x-x^-tex- K 

^;k Sitert -7^;k ^D^>8 tert- 
:^;k ei/>^'J r3-;u-^y - t e r t -yg 5 - 
jvx-T-AT-t^- h«©x*7^i/js**#tf&n. in 

6 © 1 2 «K±*fi* LT*«t5 - <h 

[0 0 5 5) *tt«ai®«ffi*tt. 

o o 2 oo-5, o o oaggs, #i:4 

0 0-3, 0 0 OfiSgBT&ao 

[0 0 5 6] (C) rt»CD»»^»ibTI4, TB-« 
« (1 1) O^-X^Affi, a (1 2) <D*J7V*9>& 
mW. A (13) OifU**^AiWlfle, 3— Jrh*A 

*-hlt*flE. ^A*>iiXf;m»#, <5H-< 

[0 0 5 7] (R 30 ) b M* K" (1 1) 

(fib, R 3 °[^Sl-1206i«> dKttXBI 
tt^JJP+Jl/S. «*»6-12 07U-iPSXtt«* 

A, *;U#x£A*atU K-tt#*«tt»rt-f *>* 
SU btt2X»43T*S. ) 
[0 0 5 8] R 80 <D7;^StlT^^f;H, X^ 

;ua, yptrji/a, e^n^^g, 2- 

p - * h*y7xZJl,S, m-* h + y7xZJH > o 
h + y7x^JH t xhti/7xx;H, p-te 
r t -7h + y7xXJl/S, m-tert -^h + y7 
xXJH^(07^a + y7xXJ«, 2-^W7xZ* 



xf^7xxM, 4-ter t-^WxxAI, 

7^hW^>, h'J7l/-h, 1, 1, l-HJ7Jkt 

K 1, 2, 3, 4, 5 -^>$>7 

[0 0 5 9] 
Ktl 5] 

N2 



^31 



SO2 — C — SO2 — R 



32 



(12) 



(fib, R 3 \ R 32 te^i£Sl-l 2<DUm^ »tt« 
»6-l 2©7U-Ai, X»4Any>fls7U-;W3iX 
[0 0 6 0] R 3 1 , R 32 0)7M^S<!:ITIW^ 

p^>^;i^S, xi7P^\*->;us, /-jm^uxji^ 7 

LTt4hU7;i/^n^^;ua, 1. 1. l-h'J7M 

px^i, 1, 1, 1 - s Ui7PDx^;ua, 
;w*n^?ji/*»3&«*if ens. 7u-;pstiTtt7 

xxM, p-^ h + y7xZJH, m-^h^y7x 
x;US, o->h^i/7xXJH, xF + J/7xZJl/ 
p-ter t -y h^y7xXJH, m~ t e r t 
-?h + y7xx;«§07Jl/3*y7xXJH, 2 - 
/^7xx;i/g, 3-^^7xxM-, 4-^^;u 
7xXJ«, Xf^7xxm 4 - t e r t 
7xXjPg, 4-^5=-JU7xx;US, y/f^7xZJl/ 

a#o7;^;u7xx;us^tf ;\ny>ft7 

U-;|/Si:bTtt7;^*P^>-if>a, £dp^>1?> 
1. 2, 3, 4, 5-^>^7;i/*P'<>i?>S« 
*»»MT6*l*. 7 5Jl^JUS<fcLTtt^>5^S, 7i 

[0 0 6 1] 
Mb 1 6 ] 



<>34 



.35 



i I 

O — N=C — C=N— O— SO2 — R wu (13) 

R 3& teFmgfcl-l 20mm, )l£X\t&m$k7^1 2<D7 7)l*)im*m? 0 



R 33 — S0 2 



,33 



HBU R 3 \ R 34 



50 



R 3 <, R 3 M4StM-^^LT^««3t&Jg/SLTt> e t 
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To ) 

[0 0 6 2] R 33 , R 34 , R**<D7)V*c)Vm, ADY> 
yJV^JVmt ITU R 31 , R 3 2 TiftBJ Lfc 

^s*^tfe>n^ 0 fc*5* r 34 , R 3s o7Mi/>Si 

[ 0 0 6 3] UrttWKte, mXM hV7)l*U*$>7, 

7Jl/*>® (p - t e r t -yh + y7iZJW 7xZ 
;i/3-Kx£A, p- h;i/X>^j|/*>K> ? >'jir:;i/3 
-F-^A, p-hJH>^M>8 (p-ter t- 

P^^ >7W>8 h U 7x-MW-^7 A, hU7 
;|/^DpC^>x;i/^>K (p- t e r t -yh + ->7x 
x;i/) y7xZj^Mz»>A, hU7MD^^>X 
iW>ffil:X (p - t e r t -yh + y7x-;W 7i 

7s (p - t e r t -7h*i/7 x;i/*x^A, 
p- h;ux>^;U7h>KhU^xzi;!/x;i/*:-^A, p 

- b;UX>7JU*>g? (p-tert -7hti/7x- 

M ^^xx;ux;i/^x^7A> p - h;i/x>7,;i/*>s 

tiX (p-tert -^h^y7x-Jl/) 7x^7Jl^ 
*x^A, p - h;i/X>^;U^:>^ MJX (p-ter 

^>^W>8hU7x-J^*-')A, ^^>t,;v 

x;i^>& h u ^^;i/^;u*x»>A, p - h;i/x>x;i^ 

M^S^^DA+^MfJl/ (2 -^VS^DA.* 

->;i0 xjUTftx^A, p- n;ux>x;1/3Jn>k^^d^ 

A, hU7WD^^>^W>K^^f^7xz;i/X 

;i^-i}A* p - h;i/x>x;U7jx>K^^5 1 ;u^xx;i/ 
x;p*x^a, h u y)i*a*#>z)\s*>&i;i'2 a 

A^yj^x-J^WZ^A, P -h;i,x>7M> 
p^\^->ji/^xxji/>;;i/^x^A^o^x^A 

(p - Ml^X^yUUift-JI,) *?7*/*9>+ (*£✓ 
U>7JU*x;W *J7V*$>, MTs (v^D^vJU 

x;i/^x;w *J7 S J*$>. fcfx (S/irD^>y;«* 
*x;io v77^x tx (n-^^;ux;u*x;i/) 

fc'X (sec-^HJl/*Ul/) i>7*/*& 
>, tfX (n -^D tfJl/X;l/*x;W yJ^^X tf 

x (-f v^d bf;i/x;i/*x;w &7 % /**>, h*x (t 

e r t -7^)V7s)V*-)\,) y7^^X t:X (n- 

7$;i/x;i/*x;w y7^^x bfx hv7$j^ 

Ji,*x;iO ^7^^>, t?X (sec-7$MM 



(10) WM 2001-146505 

*J7'J**>* b:X (ter t-75WW^ 

- (ter t-^fJ^W-W V7V**>, 1 - 
x£ o^^X^x;!,- 1 - (ter t-7$K 
;U*x;iO y7^^X 1 - t e r t -7^;i/X;U* 
x;i/- i - ( t e r t - :^;U7JI/*x;i/) 97*J*9 

>mv>i?7V >mmw, trx-o- (p-mi/x> 

*;|,#x;W - a-i^^^U^^A. tfX-o- 
(p- h;l/X>XJl/*x;W - a-y7x-J^iJ^ 

i0 ~>a, fx-o- (p - h;i/x>x;i/^x;u) -<*->> 
x^p^^v;i/i/U^^S/A, hfx-o- (p-h;ux 
>x;i/*x;i/) -2, 3 -^>^>y*>yu**2/ 
A, fcfx-o- (p- K;^x>xjl/*x;w - 2 -^^ 

;>-3, 4-^>^>>?^->^U^^->A, IfX-o- 
(n -:/*>7JU*x;i/) - c-^fMiJ**^ 
A, tfX-o- (n - ^^>7,;U^XJl/) - a-v7x 

x;p^u^^^a, ex-o- (n-^^>x;P*x 
JW - a-v->^ n^+^i/^ij^-^^A, fcfX-o- 
(n -^^>x;i/*x;u) -2, 3 

20 U *=^>A, h'X-o- (n-^>x;U*x;i/) -2 
-*^;P-3, 4-^>^>^^>^«J^^v'A, bfX 
-o- (^^ >XJU*x;W -a-^^'/U^v' 
A, HX- o - (hU7MD^^>XM-W - a 
-S^^yMUt+J/A, tfX-o- (1. 1, 1-h 
U7WDX^>7JWrjW - a-^^^;i/^U** 
->A, fcfX-o- (ter t-^>XW^W - a 
-S^^l^'J^^A* tfX-o - (yi— ^;^a* 

-o- p^\^^>x;i/^x;u) - a-i>*9*)V9 
30 U*^>A, tfX-o- (^>if>x;i/3jsx;i/) - a- 

&*9-)UfV**¥$six* tfx-o- (p-7;i/*a^> 

o- (p-ter t-WK>f^Wr;W -a 
-^^U^Urt^A, hfX-o- (^U^yUI/* 
- ;w - a -*>*9-)],tf\)tti,J* % tfx-o- (#> 

7 7-x;i/*x;w -a-^^^;u^u^*^A^o^ 

*)**i/t±mmW. 2-zsS7Us\*is)Vj0)Vi£-)V-2 

- (p- hji/x>x;i/*x;u) yp/^x 2--rvyp 
• K**JM«r:jW- 2- (p- V)Vx.>7s)V*~M zTu 
40 rt>m<DQ-*bX)V'&>mm#. y7xIJl/y^W 

ft:, p - h;i/X>XjU^>K 2, 6-y-hD^>y 
p-hJH>^M>K2, 4-^hD^>^ 
§OZhP^>yj^m-h^ 1. 2. 3- 

hux (^^>x;i/^x;i/^^v) ^<>-t?>, l. 2, 

3-hUX (h'J7MP>^>^MzM+y) ^ 

>-t*>, i, 2, 3-hjx (p- h;ux>x;w*x;p 

5^? hvU-h, 5-^;i/^*>-2, 3 -fy*;l/#4-v 
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-Y5 K — -T JU— M J 7 V— K 5 -y*JI/#JI/*>- 2, 
2, 3 -S?*;U#*3/-f 5 h*--ni/-n-7 

^;M;p**-h»©-f s K— r;i/-xji/#*-hR3S 

8 (p-ter t - ^h*->7ir;|/) v^izM;!/ 
#x9A, MJ7Mn^^>XM>S!h l JX (p- 
tert-7h + ->7irjW p - Ml/ 

x>x;i/*>g? h u 7irjww-9A, p-H;ux 

>x;i/*>K (p - t e r t -7*h*->:7xxjU) v>7 
iZJWWl^A, p - MVX>7J1/*>K h 'JX 
(p-ter t -Zfh^rzyy x.~M x;i/*x-y-A^© 
:*x9A*&. fx (s<>1f>Z)l>*-M i>7V*9 

>, fx (p - h;ux>x;u*x;i/) &7\r**>, f 
x (->i7 D^.+ ->;i/7.ji/*x;i/) i>7V*?>. fx 

(n-7*5\Jl/X;i/*x;i/) -77^^X fX (-TV? 
^I/X^xjio ~?7V*$>>, t*X (sec-^f* 
x;i/*x;w z?7*S*f>* fx (n-yaf ;ux;i^ 

•77^^>, fX (t e r t-^;W^**=JW i> 
7\7**>#©^7V'* : ?>Rigfls fX-o- (p- 

h^x>x;i/*x;p) -a-$?;*9\n^U:**->A, f 

X-o- (n -^^>X;U*x;i/) -a-SM^I^U 
^ »J **Z'A®m#tfi&& b < ffl l> 6 ft 

SdtfciO, 7"D77-f )V<DWMm*ft : 5 Z. £ *t pJH6 

tO 0 6 4] SE^*^J<DiH^rS«, ±^-X«IBl 0 0 
MBBC;ttLTO. 2~1 5fiSSB, #K0. 5~8S 
fiSBtT-i>Hi^»*b<, 0. 2fiaS8lcJttfc^V»i: 

ifi&X), 1 5a*«*jeA-StU'v'X h©2a**<(ST 
[0 0 6 5] (E) jjft#©&Sttft;^itljtt. KS8£»1J: 

W->7"D77-f ;^^[6]±-rsc:t*iT^5 (# 

HB¥5- 2 3 2 7 0 1515-2 4 9 6 8 3^ 

- 1 5 8 2 3 9f, |^15-249662#, |B| 5 — 2 5 
7282 -g-, R5- 2 8 9 3 2 2f, |§]5-28934 
0*&*MMB*) . 

[0 0 6 6] COiiWittMfttLTa; SB- 
K. SIX®, » = «OIBI»lfc7S>!ll. 8j3J7 5>Si. 



(11) #12 0 0 1 - 1 4 6 5 0 5 
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^»J£75>3i. &S?SS!75>gi, *M*->S4tt 

^ 7s frm*. -f s mm&mm\i?>iiz>ifi. w 
tiB»*7 s y-trnm^m ^ sn*. 

[0 0 6 7] JMtMCtt, ^-iffi©Jli)»^7 5>^<!:t 
T, 7>tZ7, *9W7 5>. X^;U73>, n -7" 
Df;P75X -fV7'Dtf;P75>, n-Zff-)V7 5 
10 >, <fV^75>. sec-7fMS>. ter 
t -7^7 5 >. ^>^;V75>, tert-75;P 
75 >, ^D^>f;i/7 5>, ^ + ->Jl/7 5 
□ a*->^7S>, ^f-ATS. >, :t£3=-JP75 >, 

/=;i/7s>. x->;u7 5>. Fx->;i-75 -t^w 

75>, ^fl/>i?75>. Xfl/>^7S>, f h5 
X5^>"0*5>$WJ5*2ft, ^-S5CDltel7S 
>mtLX, y/f;i/7S>, -7lf;i/7S>, v 5 - n 
-7dH;1/7 2>, >M V7"nmS>, i?-n-7* 
^JU7S>, y-fV7^7 5>, y-sec-W 

50 7S>, y^>fJl-7 5>, yyi'D'<>?Jl/7S>, 
yA+yjl/7S >, i?->^ D'\*->;|/7 5 >, i>^~J=f- 
;P7 5>, y^^f^SX v>y--;W75>, yry 
;P7 5>, i?Kf->;i-75>, ytf^7 5>, N, N 
-y^fJMfl/>y75>, N, N- v^^MUX^U 
>y7S>, N, N-P^9 L ;|/5 L h7X^ly>^>iS'5 
>*tf«»Sh, JSH«©lM**75>*i£l,T, MJ 
*^*7 3>. h'Jif^75>. hU-n-7"nfJP 
75>- MJ-f y^DK ^7S>. h 'J - n - Zf=?)V7 
5 >, h'J-f yy^;U7 5>, MJ-s e c-7J-)V7 

50 5 >, h iJ^>?;P7S>, h'Jy^D'OfMS 

h'J-Ny^;U7 5>, h'J*^^75>, h'jyx^ 
7 5 >> hUfy^7 5X Hf ^75>, h'J 
tfJl/7S>, N, N, N ' , N* -T- 
U>-77 5>, N, N, N ' , N ' -fh^^WHf 
l/>->'75>, N, N, N* , N' -7=- h^^^^rh 

[0 0 6 8] *fc> I^75>5libTH CTA-^v 5 ^ 

^xf;i/7s>, ^^;vx^;pypf;P7 5>, ^> 

>*a*«**n*. ^s«75>jssy:«sis7 5>a 

N-^WrU>, N-Xf;i^7-'J>, N-T'Df 
;W7XU>, N, N-v^?;U7X'J>, 2-^^Jl/7 
-U >- 3-^y*7='J>, 4-*9MU7xU>. X 
^;U7XU>, ^nf;j,7xij>, h'J^5 1 ^7xU 
>. 2-- hD7-U>> 3-xhD7XiJ>, 4-X 
hD7XU>, 2, 4-vXhD7X'J>, 2, 6--^ 
-hn7x'J> > 3, 5-yZhD7x>JX N, N- 

50 s j*?)v\-)H *?>m) , ->*7xx;i/ (p-h«j;w 7 



(12) 
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7iZU>y7S>, :h7^;kT5>. v7 5 7^7^ 

u->. hfn-jns^# (^tftrn-jk 2H-tfa- 
;k i-*^;nfD-;k 2, 4 -i^^-Ji/fcfD-jk 

2, 5 --7/^JHfD-jk N-^^JUtfn-;H|) , 

*-*-9-»/-;m««h* ( e»j \/-Jk -rv*** 

-i-enu>«) . eDijy>M# (HAtftrny 

>s§8#, tr'jy>«»* <Mx.fcfeu2». *^jh? 
yj>>. x^;ubfu^>, 7 r Dhf;i/t ys?> % 7*^;ni 
'Jy>, 4- (i-^;^>y;w fcfu>>>, 

>- 7x.x;nfU5», 3-/fjl-2-7i tf U 
5», 4 - t e r t -7>JHf' Jv>>, y^i^tf'J 30 
5». ^>3?JHiUS», .* h*->fcf'J5>>, 7>*-> 
fcf'J^>, -7" ;< h * -> kT 'J >, 1 2-tf'J 

->*>> 4 - e d ij i> y tr u ->* >, i-*^a>-4-7x 
x;nf'ji>>, 2- ( i -xg^i/^Dhfji/) eys>>, 
75 y try y>f;i/75>'t:u>'>«) . try*' 

5>>«»#, If 'J5S>>BMH*. tf7^>RJ»#, If 5 

-f v-r >k-;hmh*. iH--r>yy-jng 
«#. -r > h y +yij>»*# mx\i*; 30 

U>. 3 -^/U >*JUsHx hU;WSf) . fV4VJ> 

^>y y *^-yu>fiw#. 

Uf>M#. *JWti/-;M»*M*. 7it>h'Jv> 
gfagtt. 7i"Ji»pft, 7x^"v ! >SI^#:, 1. 1 
0 -7xt>hDU>Sfi|#, 75*=>«JIMIs. 75V 

[0 0 6 9] 35 *;p#*^**:#-r**B*fls#tt 

<h LTtt, 0!lx.«7 5 y -f>F-;k*;ktf> 40 

K. 75yK8ti»# (0U A tfX3?>K, 75->, 7 

;k*x>, 7*^?*>». £0k*s>&, ^'J^>. 
tX?y>, -fVD-f->>, yJl/D-f ->>. n-f -> 
>, y^:frx>, 7xXJk77X>, 7sU*x>. 'J v 
>, 3-757b!5^>-2-A^>8 > ^h+x7 

<t;^^tbT3 -e>J-^>^^*>». p-Mkx>* 
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HD*->tfUv>. 7Sy^U'/— Jk 2, 4-*yj 
>y*-*. 3--f>H-.>k**y-;H: FU-K * 
yx^y-ju75>, i^x^ y-JU7S >> hUx^y 
-;i/75>, N-x^;i/i?x^y-;u7 5>, n, n- 

v?X?\>kI* J -)V7 5 >. h 'J -f V 7* a/t y -JI/7 5 

>. 2, 2' --f 5 y yx^;-;K 2-75yx^y 
-;k 3 -75 y - i -~furtj—)V* 4-7sy-i 
-T^y-Jk 4- (2-tKn+j/if;i<) 

>. 2- (2-kKP + yXfW tf«J5>>, 1- (2 
-tKo^j^X^JW t:^7y>, 1- [2- (2-t 
h'D+5/Xh + y) x^;u] tr^7-^>. tT^'J-^>X 
^y-;k l- (2-kKa+yif;w trau^x 
1- (2-th'DtJ/XfW -2 -tfu'jsjyx 3 
-tf^U^y- l, 2-7*D^>^^--;k 3-tfnu 
yV-i, 2 --fun>i?a— ;k + 
Ui?>, 3-^-f?^'j vV-jk 3 - hpyty-;k 
1 - * - 2 - tf D 'J V s > Xr? y -;k 1 - 7 5? u 

>x*y-jk n — (2 - 1 hd*->x^ji/) 7^;u-r 

5 K. N — (2-tFD + ylWW -TVX3f>7S 
K^*«0lJ^$nS. 75 HiS§«ft;iLTtt. *;k475 

H, N-y^;k*;uA7 5 K. n, N-^^^;k^;i/A 

75 H> 7-fe h7 5 h\ N-y^JkT-t h75 K< N, 
N--7y 7Jl^7-fe h-75 F, 7"Pt:^>7S *.>X 
7 5 -f 5 K®N8#:<!:LTte, 79)\, 

[0 0 7 0] 3EIC.-TE— ** (1 4) StX (1 5) T 

[0 0 7 1] 
[fkl 7] 

CH2CH 2 0(R 41 0) S R 44 

N— CH 2 CH 2 0(R 42 0) T R 45 (14) 

CH 2 CH 2 0(R 43 0)uR 46 

CH 2 CH 2 0(R 47 0) S R 49 

N— CH 2 CH 2 0(R 48 0) T R 5 ° (15) 

H 

txmm. »iR«ttxe»tto«*»i'-2 o«)7;p 

+ R 44 . R ,6 > R ,6 ( R 4 ' , R 6 »«*3SH^ 

^5S»1~2 O07^SXIJ75/'lSik R 44 
i:R 4S , R 46 <!:R 46 , R 44 tR 46 , R"iR ,s tR", 
R 4 5 <!: R 6 • tt-^ft -ftitS & L £ Jgfifc L T J; V». 

s, t, u«-?-n^ao ~ 2 o oissc^^-r. <au, 

S, T, U=O0i:f, R 44 , R-", R 4 «, R 4 », R 60 

[0 0 7 2] r 41 . r 42 , r 43 , r 47 , r 4 »co 
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-10. MK#*lXtel~8ro*>roTifcK). &&lt)\Z 
^"DtfU>S« n-7*^U>g. -rv^ , 5 i w>a, n- 

->u->s^*^if 6n*. 

[0 0 7 3J R<\ R< 6 , R 4t , R", R 6 °©7 

fr*)V&tl,T\t. ^5f?glc 1 ~ 2 0 , #£L<«1~ 

)\s&s n--?7)V&, ^Vf^iVm. t e r t-Zf^)V 

xjpg, x^JUSs Hf^Jl-S. hUx^S. ->7a 

[0 0 7 4] IC R<« i:R J6 , R ,f iR , «, R"i:R 
« 6 , R'^R-'iR", R"iR 5 »*5S^f^t5i 

*v>m<r>mmm$ i ~2 o, <to*?*L<«i~ 

*§tl~6. »Cl-v4ffl7;WMS*»ltl/THTt) 

[0075] s. t. utitn-eno~2 o©shsct<& 

0, it)ifSL<Bl~10, JE£Jf£L<«l~8© 

[0 0 7 6] ±BSC (1 4) , (1 5) <DitG®thT 
h'JX {2- X? 
;U) 75>, MJ7. {2- Wh + ->Ih*-» X? 

h'JX [2- ( (2-/h*^Ih*-» 
>h + ->} X^Jl/] 7S>. MJ7 (2- (2-*h* 
->X|-*-» X^JW) 75X MJ7. {2 - 
^^Xh^r-» 75 X HJ7. (2- (1 -X 

h*->xh*-» X^;H 7S>, MJ7 {2 - (1- 
Ih + ->7"D#^) X^JH 75X MJJ* [2- 

{ (2 -b KD^i-X + X^;U] 75 

>> 4, 7, 13, 16, 2 1, 2 4 - 

1, 1 0 - y7*f b'->7 □ [8. 8. 8] 

4, 7, 13, 18-fh7m-l, 10-i? 
7-tl J h'->i7D [8. 5. 5] x-fn-tJ-> > 1, 4, 1 
0, 13-rh7m-7, 16-x7lff->JDt 
f^x*>. 1 -7+f-l 2-^7^>-4. 1 -7 If 
- 1 5 -9vV>- 5, 1 -71f- 1 8 -^7^>- 6 
«***lf&n*. 4tlC^ = i^75>. 7X'J>8§$#> 
bfniJ^>KS»#, fcT 'J S?>«i»#:, *7'J>8fig#, 
75y&gfigft:. kFD*->**#-r*£*JlMfc£«. 
b KD + ->7x^«*#t5§i*ft61, 7;un- 
;Wtt*tt*flS*«. 75 KK«{*. -f5h*SSi®&, HJ 
7. [2- Oih*->*h*-» X3MH 75X HJ7 
(2- (2 -/ h*->Xh*-» X3S/H 75 >. h U 
7 [2- ( (2-/h + yIh*v) X?;P] 
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7SX 1 -7+f- 1 5-j7^>-5S*«Ll>. 
[0 0 7 7] fcfc, ±f3igai4{b^!B!l«iaS:#5!6TX 
tt2fflW±SrSi*^fc-fi-Tffl^^)C:i:^Tt, *-©ES 
*tt£*-*«tlBl 0 0«*«fc»bT0. 01-21 
ft& 0 . 0 l-UMiWltift. E£S# 
0. 0 l«g$J:9 4>&^<i:E&$£#&<. 2SS6S 

[0 0 7 8] *C. (F) «#©IMHiJk»iUT«, 

JO f!3, 0 0 0£*T©<fc-&^. ft K2. 5 0 0«T©I 

»fl©7i y - v»tt*;i/# >«n»#o-a* 

[0 0 7 9] # : ?S2, 5 0 0^T©7xy-Jl'*'5^ 

bra. b7 7x/-;i/A, if 7 

7i;-^H. b77x/*-;PS, 4, 4-b*7 (4' 
-t Ha*->7irW MJ7 (4-kKD* 

->7iz;H 1. 1, 1-hUX (4' -tH 

D#-/7i^) X^>. 1, 1, 2-MJ7 (4* - 
b H D + y7i-W X^>, 7i;-;i/7^K>. 
^-Jlr^^l'-f >»*»*tf 6*1, KK^SfS&B&S 
tLTU, R»£:fl»HSI ©*>©*«£# 6*l£>. 
[ 0 0 8 0] »3i»£fflV»6n4»*Bjt*©«t UT 
tt. b7 (4- (2' -x h?t HDli7-M+>') 
7iZJM y^>, b*7 (4- (2' -f h7th'P7 
7xXJ|/) b7 (4 - t e r t 

-:7>*->-7xX.)]/) b7 (4 - t e r t - 7 

K^^^Jl-^X^^-^^^xXJP) t7> (4- 

t e r t -^h + ^AWz;MfM*x7ir;H 

30 b*7 (4- (1 ' -Ih^lh^y) 7i: 

b7 (4- (1' -xh^->7*Dtr;p** 
-» 7i-W ^^>, 2, 2-k*7 (4' - <2' * 
-f h7t HDtf7^^y) ) 7"D^>, 2, 2- 
b*7 W - (2' 1 -f h7k HD7 7rM+-/) 
7iiiW yo;0> 2, 2-W (4' - tert- 
7h + /7irW 7 , P^>. 2, 2-k*7. (4* -t 
e r t -Zf h + ->AJl/iJf-W+y7iz;l,) 7*D/T 
2, 2-lf7 {4-tert-yi^^Mr^ 
^f;W*-/7irjW yD/O, 2, 2-H7. (4' 

40 - (1' ' -ih + J/lWi/) 7i-W 7 P D^>, 
2, 2 -t*7. (4' - (1* ' -Xh-+->7'Dtf;V^^ 
•» 7 x X )l) 7"D/0, 4 , 4 - fc* 7. (4 ' - 
(2* ' -fh7th'Dlf7-M+-» 7i-W § 
?Kter t -7>;k 4, 4 - bT. (4* - (2 ' ' 
-rh7kHD7 7-M+i') 7i=W tfBlte 
r t -7^;k 4, 4-b7 (4' - tert-7"K 
x7irW $fit e r t-7*fjk 4, 4 - b'X 
(4 - t e r t -Zf h*i/t))l'#-)l**i'y 3L~M 
*^BE t e r t -y^Jk 4, 4 - b*7 (4' - t e r 

50 t-7"h*y*JW-;MfW*y7irA) 
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t e r t -:/?\>k 4, 4 - k'X (4' - (1 ' ' -X 
h*->X t e r t -^Jk 

4, 4-fcfX <4' - (1 ' ' -Ih^-^Dm^ 
-» 7iZJW ^mS?t e r t-T^k h'JX (4- 
(2' -■jr HDtf5x;k^-+-» 7irjM 

>, HUT. (4- (2* -fh7tFD77-M* 
-» 7i-JH h 'JX (4-tert-^M= 

^7i-;W h UX (4 - t e r t -7~b*~s 

^tfx^rt^v'Xxx;!,) MJX (4-te 

>, MJX (4- (1* -Ih + v-I^v') 7i = 
M MJX (4- (1* -Ih+i'T'Dm 

7iz;M 1, 1, 2-h'JX (4* - 

(2* ' -Th7kKDt:7-M*^) 7irf) X 
1, 1, 2-MJX (4' - (2' ' -rh7t 

Kd75=;w-» 7irw i?>, l, l, 2- 

MJX (4 * - t e r t -^h + ->7xx;U) X:* X 
1, 1, 2-MJ7 (4* - ter t -7 b*risf} )Vt£ 
r*t*->7iZJW X^>. 1, 1, 2 - S ij 7 

(4' - t e r t-T'h + i'AAto^fM*^ ^ 
xXjU) X^>. 1, 1, 2- MJX (4* - (1" - 
x h + yih+y) 7irW i^, 1 , 1, 2-h 
U7> (4* - (1' -x b*->?n 7H 

[ o o 8 1] *&w<d bttn*e>®mm±m 

[ (F) f&m ©WliUTH M^XM-WfOH 
[0 0 8 2] Ui?X bttmz&VZ (D) J5fc 50 

z/tT-jim. x#^->ax«ifx^x-5 i ;n6**i--5 
te^a^tf en. B&^'jp^'j^sfsgf*, mm&m 
ft\ ^\*-y- (* h*->*^;» ^ y 5 >^/Wb^iti|@* 

N. N, N' , N ' -f h7^h + ^^fM 

^f;Hffii"j3-jW 'JJHS&tfx h7^ h^->^^ 
^ttft^txtr^oDt ku >^©ag£*a*#tf en 

3. ftlZ&mtiitfiffifttt*, 1, 3. 5, 7-f h7^h 
*is*?-)VWzi-)VO*))V1$.lZ<»l, 3. 5, 7-x 
h77^n + ->^fj^U =i-)V? 'J 1, 3, 

5, 7 - f h 5 t K D ^ ->^f Jl,y U 3 - 'J JK 
2, KD + ->^^;i,p-i7W>/-;k 2, 6- 

ykKD + y^f;P7i;-JK 2, 2' , 6, 6' - 
f h7hh'D + y^fjHf77i;-MSi;i, 4 50 
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-tfX- [2- (2-k h*D*->:7*Dk?;W ] -^>-fc? 

>. n, n. n ' , n ' -f h?^ b*->*?)mmt 
h*^*^M^.s>^a<#tfe>n£. mtam 

tettST&Stfk^X h*m+©£S^#f::*f bT i ~ 
2 5 SHIMS, i?3;b<«5~l 5BgggTa&3. Cine. 

[0 0 8 3] #5BBJOM^X KWCH ±tBj5£#Wfl. 
Ktt*fi!c# i bT^*14 * |6J±S * S ft tcHtffl $ nt 

[0 0 8 4] ^Sffittj6fiJtLT«#K^>ttcD 
fcffliWSK, /X-!7Jk*D7Jk*;kttf U^v-X?- 

u>x^/-;k xyStflsTJkt^xxxJk 
^-D7;k^;kT5>**-y--i' h. t7-7«tMy ~>n 
*+r>jMb-&i|^a«£tf ens. m^.«7D7-h tf 

C-4 3 0J, rFC-43 lj (lr>f nfcte&x'j- 
ia («) «> . d-7d> rs-i4ij , rs-i 

4 5j, TS-3 8 1J, TS-3 8 3J a>-fn<fe7ll 
W^F (*) 8!) , XX^-f > TD S - 4 0 1 J , TD S 
-4 0 3J , TDS-451J (H"f n*)^ 
(«0 «) , *#y7y# TF-8 1 5 lj , TF-1 
71J, rF-172j, TF-173J, TF-17 

7j (t^-mfc^e*-* >*i£t «*) s> . rx-7 
o-092j, rx - 7 0 - 0 9 3 j a>-rnfcfiiffift; 

7D5-H TFC- 4 3 0J (&£X'J-XA OHO 
US) , TX-70-093J (flUtflS^Iit («) » 

##tfs>ns. 

[0 0 8 5] *mBJWlsiSX hWS«fflLT/^-> 

ff -5 d ^JA^^'Ja^^X/N-^CDaffiiJc 
Xtf>3-x^ >:7-#©#^T)]gP*i0. 1~1. Ou 

-2 0 Or. 10f~10»l5, #£L<te8 0~1 5 
0*C, 3 0#~ 5»K^iJ^-^-r.5. ^^-CSWcD/ 1 ? 
^->SrJgfi£-r-5fcfeW7X : 5'Sr±IE©l/v'X MSLtfc 
*^*L, ifi3 0 0 nm^T©3S^^. I*->?1/- 
tf-. X«^OJS!X^;l/^-»'bL<tttt^ii$B)ta 
l~2 0 0mJ/cm ! §fi, ifSK!J10~100 

-h±T6 0- 1 5 0"C, 10#~5#RJJ, ff*L<tt 
8 0-1 3 0'C, 3 0#~3^H#X hX^X5p-i? + 
(PEB) fl.. StC, 0. 1~5«, »*b< 
«2~3 %CDx h^^JkT^xSAA-f Hd*** 
-f K (TM AH) ^<D7;k*'J*iSSSOS<i^<feffl^. 
1 0#~3#M. »*b<«3 0g>~2»Bg, jSS6 (d 
i P) ft. /I (puddle) ft, XT'U- (s p 
ray) ffi^O#ft(C«t K>m&~?ZZ t lei OS^itC 
@0?)(D/'?^->^sE$n?)../iJ:^, *^BJ*f««, # 
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CiSiX*;i/*-8S©4'T<fc2 5 4~1 2 0 nm©38&fl. 
HX(Ji+->Yl/-tf- 9 3nm©ArF, 1 

57nm(DF!, 146nm©Krs, 134nm©Kr 
Ar, 1 2 6 nm©A r i fc£©X*>>V U— tf-, X 

$a tfa^ii t «t ^jsct^ - >x > . 

[0 0 8 6] 

ISKS&JfcU 2 0 0 nm&T. #CB17 0nmKTO 

ffinruj. se^T> lasoi/^Ffflii ens 
©4*tt«kD, ^i:f s i+->v1/- tf-©8?fc&gT© 

® iR *</Jn 3 V» U v?7. h *m t tt 9 # 5 © T, mSBT b 
[0 0 8 7] 
[0 0 8 8] 

2, 3 - S^A^D 7.5^ 1 L(0SJCStC4- 

tert-?F^-/-2, 3 -S^ktf-p- 1 -3- h* 
3 1. 2g (0. lOmol) tf h7kHD 
7?> (K*.'THFt«t*) 1 0 0 m 1 Stt&A,-? 
6 O-CI'iO^L/cc CCfc, 5- (hU7xx;i/ 
*X7^» (0) 1. 16g (1 mmo 

1) £Sn*s 5Jc^-t?tfxjPS»^n'J KOIMOTHF 
SKI 2 On 1 *lTFbfc. ?STi^7«3 0#»*Lfc 

*ttfcJ:0»«x?-;PTr*!iULTtt5feJ«**#fc. CO 
»il7. 6g (JR^8 3%) 

IR (v) : 2 9 8 0, 1500. 1470. 136 
9. 130 2. 1161, 104 9, 94 9, 860 
(cm" 1 ) 

' H-NMR : 1 . 37ppm 9H(s) 
5. 3 7 p pm 1 H (d) 

5. 7 8 ppm 1H (d) 

6. 74-6. 84ppm 2 H (m) 

7. 06-7. 15ppm lH(m) 

[0 0 8 9] [#%#J2] 4- t e r t -Xh*^- 
2. 6-i>y)]y*a*^l>><O<£;0Sl&%mi<D4- t e 
r t-^h^-2, 3-y7MD-l-3-h*'<> 
•£>©ftfot>»C, 4-tert-7"h + i'-2, &--J 

[0 0 9 0] [SiJEtfiJ. ttttM] 
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[•frAMl] stfU (4-tFD*->7? : l/» /#'J 
(4-7J^PX^W» (1 : 1) ©£*£ 

WD^fl'>50gJh;H>5 6 0ml 

5. 5g*tfc&** 6 0"C*T#SbT2 4B#W«^S 

[0 0 9 1] »6<lft#'j7-t»«t4ft*l:, Ei& 
M-£M£'\*?>/x.-t)1 (3 : 2) ffi^jSH + fcft 
10 mt>tlttm-£{*-£tt,B$i' ftMVfttZZs 97g© 

s&a^fttf'j (4-7-feh^->^^u» /*u (4 
-7;p^d^^u» ^a^ft (i : i) *«#enft. 

dCD7^iJ-7-Sr3L0D777.atc^L, >^/-;i/5 0 
Og, 7th>4 0 0gt|*S*ft«, h'JX^Jl/7 
5>97g. «7JC5 0 gtWMlU 6 0"C*T#fflUT 

2 op$raiip*^«?s^&ffofc. s^fflt^sas^, §tss 

1 5 0 g£jga>Lfc*fi#2 0 L«f»fc&HT#'Jv-*tt 

2 0L*fcftir»T#u-7-ta:iRa*atsMPt=Eii»»j 
t*#6*i*:8 5 g©efea£# [*y (4-bHD*>' 

(i:i)] tt^^affic.toasv^^a^g. 8 

0 0 g/mo 1 GPC^ffltti»«fcO»«K (= 

Mw/Mn) rtU. 6 0<Dm-£#-V&Z>Zt1)m®-VZ 
fc. 35»C, 'H-NMRSSiJ^-r^.d.h^.fcD, #>JT 

#*B&1 : lT-&*nTV^-5Ci*^ig-ctfc. 
[0 0 9 2] [Mfl2].#>J (2. 3~i?y)U*U- 
30 4-b + U» ©•&/& 

2L©77^a^t?2. 3-y7MD-4 - t e r t 
-Xh + S'X^l^l OOgSh;H>46 0ml« 

N£3. 1 g£{tj£*. v 6 0*C£T#iBLT2 4P#KB 

(4:i) 

#6nfc«*flt*tt«-»jiLfcii:5, 9 0g© 

aft«£##U (2, 3-3>7)M-D-4- t e r t- 
^'l>*->^5 1 L'» *i»€>nfc. £©#l)V-£2L© 
40 77^3l:»U 7th>fc»j!ia*T15J<8»tL, 
fc. C©»fSS:6 0*C£TijgfflU '>Lf^l2N«S 
4 6ml $«85T&> 7B$fig)8i«lSS^*fi : o^. Jxfc& 
fctfU5?>6 6 g«:«JlObfc«»|»U, M*5L«ffc:tt 

81ft & X Eli Oil bfc&, U 
It. £©J:5fcbT*»e>tXfc8 1 g©£6a£# [#»J 
(2, 3-S?7**D-4-k l<a + >'7.5 t P» ] 14 
36«attfcJ:?)a*¥*S»^*3»»8. 7 0 0 g/mol 
50 GPC^ti}ft^J;Cl»f[S (=Mw/Mn) *» 
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1. 6 5©l£#T*6J:i!WHBT<rfc. 

[ 0 0 9 3] [£jfc«3] #'J (2, 6-y7MD- 

2 L©77^3r-f 1 T2, 6-v7MD-4-tert 
-7h*->af-l/>l 0 Og*MH>4 6 0ml (CIS 

-\-ti\Z%<S>ommikltz'&. NttflAIB 
N£3. Ig£tt5i#, 6 0'CtT#i@L-T2 4P#r B 11 

(4:1) il*igg*lc& 
2\ #6nfc«**tttlR-»lil/fctc:5. 8 8g© 
fifeS-&<**iJ (2, 3-/7JWD-4-tert- 
7h*£'7>g : l'» *M#6*l&. C1©#'J7-£2L© 
7?WC»U 7-feh>fc**S*Tl 5%®®tl 
It. :(5»iS€6 0tWiL, '>U-r-P12Ntffi 
4 5ml £«m 7ttmKftRKjG;£fT'3&. K£ift 
tCfJS»6 5 gtWnLftftML. «*5L + Ktt 
t>T*U"*-*tiaUMt&. #6ftfctfUY-*7-feR 

(2, 3-y7MP-4-tKD*^fl/» ] li 
%MLtt£J:DBl¥&#?l*t8. 8 0 0 g/mol 

t<&o. G?cmm±K)ttm (=mw/md) *j 

1. 8 7 CijW«BT#fc. 
[0 0 9 4] [#J*fl4] #U U-fcRD+S/**^ 
» /#U (4-7AtDX?l'» (1 : 

1) ©xR7t RDtJ5=yWfe 

3 0 0m l®7 573fc*afllT»6nft*'J (4- 
h^D + ^fU» /#'J (4-7;M-o;^U» 
#2£# (1:1) 20g, h*)7)l>*u 

>mo. 6 g, THF 1 0 Om 1 ttt&A/jg. SffiTit 
*l/fc*«S, flST»4«t03. 4--7t Rn-2H-tf 
7>0. 7g*»TFU ^STlB^IBiSifiKSfrofco S 
**fcMJl?^75>*M0LTEJ6;*#jkStt, ft 
JK*«lffiTT**tfc. #6tlfcft#iJv-*7-th> 

4 0gt**U 2 0g®IW*||#l,«:M*5L*C 

#6nfc#uv-t7-t 

R>4 0 gCig^U *8*5L4'ta^-p#U-7-*a: 

trail ojgum i**t#iiu « 

H 1 H - N M R <fc 0 4 - h R □ * i/J* 5 1 1/ >©;J<Sg»© 
1 0 %#r R 7 t Fa\£y=.Mki<tiX^%Z.kPbfr 

fPll, 5 0 0 g/mo 1 GPCjg|±i*ii 
.tOftfiig (=Mw/Mn) ifll. 7 0©S£#Ti&« 

[0 0 9 5) [*AM5] *'J + 
» /#>J <4-7^*DX?l/» (1 : 

1) ©XR*->x3MWb 

3 0 0ml ©75*3K£l4WlT»e>nfc#U (4- 
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tRD*i^U» /*U (4-7WDW^) 

(1:1) 2 0g. MJ 7** 
>S0. 6g, THF1 OOmlftttJi^. ftlTflt 
Jtl/ft*«6, «TM4«kiJi7\)Pk'r;n-r;i'0. 6 
0g**TU 1 MJRlBJESfTO fc. EJ&RKR 

Ux?*73>**i0l/TRj6*#jhS-e. fg$tMH: 
TTSibfc. #e.4lfcffl*U-7-S7-feh>4 0 gl: 
«a>U 2 0g«D»»t»A»Lfc>t*5LtfcftV»T# 

■jv-titjRattfc. a&ftfc#UT-*7*R>4 0 
gc*#u H*5L*fcftt>T#UT-*a:«*-fr* 

fc. COJ:5KLTft6nfcl 5. 5g®efel^#tt 
1 H-NMR«t 0 4 - t RD*'>^yi/>©*»a© 1 

1, 0 0 0 g/mo 1 T&fJ, GPCjgffiftilliD^ft 
BE (=Mw/Mn) *tl. 6 5®M*fcT*«£i*m 

[0 0 9 6] [#JftM6] #U (4-t RD + vO^U 
» /#U (4-7;i/^P^5 1 V'» £SS# (1 : 
i) ©xh+->7Dtf;Kt 

3 0 0m 1 ©77X3fc£(Ke!llT*#&nfc#U (4- 
tRD+i/^^U^) /jJ?U (4-7)V*07.^U» 
(1:1) 20g, RU7;p*D^^>^* 
>8£0. 6 g, THF 1 0 0m 1 fttt&A,j£. SiBTlS 

0. 7 1g*MTU MMr-immmZfroH. E£ 

»fch'Jx?^7 5>*gilni/TS*;*f}tjt$-e-. 8$ 

t$ETTgf£Lfc. #e>nfcffi^ l jT-t7-fe h>4 
OgfcBR, 2 0g©ft»*8^UfeM*5L4't!£ 

v»t*u *sttfc*ijY-*7-fcR 

>4 0gK»a>U $7k5L*lc&v>-r#l)-?-£itjiS 

r©«t5icLT / #e.nfci 4. 5g©aes^ 

frtt'H-NMRiO 4-t RD*i/X^l/>©*B!S 
©1 OSStfxR+^OfcrMbSttTI^CijJtb,^ 

t. £©# U T-liitMlttLffilcJ: OSfi^P^^ 
1^1 2, 0 0 0 g/mo 1 GPCSUlft«J; 
9#SUg (=Mw/Mn) **1. 7 0©1^*T*.5C 

tmmxztz. 

[0 0 9 7] [Gf$.W7] *U (4-t RD+i/a^U 
» /^'J (4-7;i/*D^^P» ^l^j* (1 : 
1) ©t e r t-7l-+^;P5f?xJWb 
5 0 0mlO77X3K^tfHlT#6nit*'J (4- 
tRD + ->^5 1 l/» /^'J (4-7;U*D7v9 1 U» 
(1 : 1) 2 0 g, f'Jv>2 5 0ml *ttj£ 
A^fc*. MTtl»ua:*«6, »ST«i4J:t)y (t e r t 
-7?JW v7J-#^.-H. 6gt^«?Lferh7t 
RD7 5>1 0m 1 tilTU ^ST 1 ftWIEL&Zl* 



(17) 

31 

h>4 0 gKjg^U fcfiTkSL^C&^Ttf'JV-Srfct 
*&nfc#UT-S>fi*5LT=|gtt#Lfc 

tlfclB. 0 g©afet£#tt'H-NMRJ;(34-t 
KD*->X?l/>©*Kg©8**<t e r t-7>*"> 
t))l#-Mt2tlX^ZZ.ttft)fro1l. tit, ;:©# 
UV-&ft«tafcC<kOM¥9#?fi#l 2, 500 
g/mo 1T*D, GPCfg|ii!felSJ:0#1&« (=Mw 
/Mn) *U. 6 7©l*flcT*«^tWiBT*fc. 
[0 0 9 8] [ftjM8] *U (2, 3-5>7**D- ifl 
4-k KP*->73 L b» (Drh7t HPtT7-;Wt 
3 0 Om 1 ©77*Pfc#J*092T#&ttfc#U (2, 

3- ^7WD-4-tHn^fl'» 20g. h 
•J 7^*0*$' >S0. 6g> THFlOOm 
l*tti£MS. £jBT*#b&rt<S, }8Tif4<k0 3, 

4- 5?t KD-2H-K?>2. 4 8g«rSTFU £1 
TliaHIuat*fTO&. Kl6J*CMJX3 1 JW73>*» 

nfca# l J'7-*7-feh>4 0gfc8*>b, 2 0g©ft 

fc. #6*lfc#U-?-*7-feK>4 0gfc»a»U *E* 
5L*Ctt^T#Uv-*^Stf4JSfls*r:ia»t»)6 

fsnftu; 5 goefia^^tt'H-NMR.fco^ 

U (2, S--yy)VtU-4-h KP + ->X?l/-» © 

*sF*5»^l*t9, 5 0 Og/mo 1T*IJ, GPCt 
Hlffi«S«kD^mK (=Mw/Mn) #1. 6 6©2&# 

[0 0 9 9] [£jft«9]..#'J (2. 3-77MD- 

3 0 0ml ©77^3tC&^]2T#e.n>t#'J (2, 
3-i?y)V*n-4-t VB+i'Zf-VM 2 0g. h 
>J7;1>:*P;**>;UU*>K0. 6g. THFlOOm 

)m=L)VX-v-)V2. 12g£*S5TU £i&Tll$ro 

fefMifctf. J§$£i»ET-C@£bfc. H6ftfcfc#'J 
?-S7-feh>4 0 gl:»4»U 2 0g©»E4i8rt>b 40 

fc«*5L«i'Ktti>T#'j^-*a:i8s*fc. ^enfe 

#0 Y-*7-fe h>4 0 gfcjg^U »E7k5LcflCaV» 

5. 0 gWafel^^tt'H-NMRiO^'J (2, 3 
--^7Jl/*P-4-t h'P*->73 1 l/» ©7j(®S©2 

o%#x h+xx^^Hb^nruscit^^ofc. * 

9, 0 0 0 g/mo 1 G P C^ttlflfillJ: D»* 

ffi (=Mw/Mn) 6 6©l-&#T*.2)Ci:« 50 



ftH 200 1-146505 
[0 10 0] [£fi£0ijl 0] #'J (2, 3-5>7**D 

-4-tVa*i/*?u» ©xN*->7"p£;nt 

3 0 Om 1 ©7 7*a££l£0]2-Cl# l 3nfc# , J (2, 
3-it7)\>*a-4-t\ t a*i/Z?l'» 2 0g. h 
U7^^P^^>^J1/*>K0. 6g. THFlOOm 

Jl,7'P^XJl/X-5r;i/2. 54gS«Ttv ^fflT?l^ 

#"JV-*7-feh>4 0gtS*»L/. 2 0g©it®£i§ 
*»b&l&G*5 LtK^TtfUy-fcifcRSii-fc. #<a 
nfc# l Jv-*7-feK>4 0 glCjgfrU M*5LftC 

14. 9 g©efiS^#:«' H-NMR^D^U (2. 
3-v'7;U*P-4-t HP4i'X5 1 U» ©*$»© 

2 o%d«xh+->7*pbfiHbsnT^act^to^o 

S#9, 7 0 0 g/mo IT* "9. G P C^ttl*^<k 0 
#St£ (=Mw/Mn) *U. 7 1©M^#T**Clt 

[0101] [ftMl 1] #>J (2, 3--77JM"P 
-4-kKD*i/7fM © t e r t - 7 h * Jl/ 

5 0 Om 1 ©77*Pfc£<£W2Tfc&ttfc#'J (2, 

3- 77WD-4-kl<a + ^fl/» 2 0g. If 
■JS?>2 5 0ml ttt&A,**. *11TJM*L&**&, #1 
TSI4J:t>-7 (t e r t -7#-#*-h6. 

1 5g&S*l/ftfh5kHD75>l 5 m 1 fcflTF 
U £ilTll$P.I1EJ££i*fc. *«t*J*BETTS£U 
#e.nfcffi#'JT-?;7-t h>4 0 gKiS^b, «*5 

t«*5LT=0ft#Lfc*. U 
■B-fc. c:©«k5»cbT#enfci 4. 5g©S61S# 
tt>H-NMR<k9#'J (2, 3-77WD-4-k 
Fa*i/X?U» ©*K*©1 8X*<t e r t -7*h 

U y-«}|S«aai: J: 0 Hf t« J 9 , 9 0 

0 g/mo 1 GPCSfma^itJ^StK (=M 
w/Mn) *U. 6 8<5l*fr*4:i*tBT« 
fc. 

[0 10 2] [ffdiWl 2] #U (2. 6-77MD 
-4-kHD^->7fl/» Ofh7k KPtf7XJHt 

3 0 Om 1 ©7?^3C^J*W3"C#6nfc*. l J (2, 
6--77WP-4-kh'D + ->7fl/» 20g, h 
U7Jl/^P^^>7.Jl'*>KO. 6g, THFlOOm 

1 *ttJi^fc^ ««T*i*btt*»6. «Ti4«ko 3, 

4- 7k KP-2H-kf7>2. 48gS?iSTb. 

t 1 fflmm ft 1 it. s«*t h u x?^7 5 >m 
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34 



nfca#UV-S:7-feh>4 0g^^t> 2 0g£>$ 
fee #6nfc#UV-*7"th>4 0gC**U M?K 

#6ftfcl5. OgOfifil^H-NMRiD* 
U (2, 6-y7;P*0-4-tFD*S/^9 1 l/» 0 

*M(® 1 9 h 5 1 h d tr ^^JWbsnx^a ^ 

ft¥4#¥ft#10, 7 0 0 g/molT&9* GPC 
Bti]|&«J:!!)#1)k& (=Mw/Mn)tfl. 6 6<7)S£ 

[0103] [£J*«1 3] #U (2, 6-^7^*P 

3 0 0ml©75^3K*rt«3T#6nfc#U (2, 
6->?7;M*D-4-k FD*5/**l/» 20g, h 
U7Jl/*D^^>^*>80. 6g, THFlOOm 

;Hfn;vx-x^2. l 2g*»TU MTiWMH» a? 

#ijv-£7ii h>4 0 gfc»*>U HBzKSL + fca^ 
4. 8 g<Z)fififi£ftte J H-NMR£D#U (2, 6 

o, o o o g/mo l r&Q, GPCi§ttiflilSJ;0#ifc 
ft (=Mw/Mn) #1. 6 8©I§ftT»5i:t*» 

[0 10 4] [£j$«l 4] #U (2, 6-y7A*0 

3 0 0ml ©7?73W*«3T#6nfc#U (2, 
6-y7WD-4-tFD^>Xfl/» 20g, b 
tJ7MD^*>XM>10. 6g, THFlOOm 

;1/^D^x;|/X-tJ1/2. 54g£$TU SiTCHS 
BW&JStfTpfc. E**fcMJx^73>S«»bT 

#UV-*7*h>4 0gK**U 2 0g<Dft&£$ 

n&#U^-*7-th>4 0 gfc***U tt*5L+fc 

14. 5 gOSfiS'&ftW H-NMRiD#'J (2, 
6-y7MD-4-hFD*yXfU» £>7j<$S£> 50 



2 o %#x h*x^p tfjMbsnx^act^to^o 

Pll, OOOg/mo lt$i0> GPCigttiffi^ck 
0#«ffi (=Mw/Mn) AM. 7 O0fi£ftT$>£;: 

[0105] [MM1 5] #"J (2, 6-5>7**n 
-4-k HD*S/^^l/» © t e r t -^h*^*^ 

#x;wb 

5 0 0mlO7?73fc-&*«l3T#6nfc#U (2, 
6-^7;M*D-4-k HD*S/7^I/» 20g, k 
ijy>2 5 0ml«ttaAS. £i&Tft#b&*<6, «8 
T«4*0y (t e r t h 6. 

1 5gt«*l/&f h7kHP75>l 5ml4}BT 
U ^MTlP#KR^^^fco JM»**ETT«fSU 
#£nfcfi#U^-£7ir h>4 0 gKJgfrU IK* 5 

*«*5LTHHft*Ufc«, U 
iirfco £0J:5Kl/t#&hfcl 4. 8g®£&B4tt 
B>H-NMRJ;D#U (2, 6-S>7**D-4-fc 
HD*^^^U» (OxKKSOl 9Xtftert-?h 

0 0g/molT*D, GPCigtiJft«lcfcO#faft (= 
Mw/Mn) #1. 6 9a)«^#T**C:t*««B"C* 

[0 10 6] UT-<Pffffi 

±Bft*«lTfl Sftfc* Uv-lg$:7 p Dtri/>^Ua 
*^;l/X-x;i/7-fer- h 1 0 gK+»K»* 
a*. 0. 2Mm07^;i'*-T8iBUT, tfU'^H* 
**BBbfc. #?S10, 0 0 0, (- 
Mw/Mn) 1. 1 0O*»«#UkFD*^yU> 
0>7j<®gGD3 0X*?h5k FDK9xjP*TB*Lfc 

#»j7-ft#au jt««#uv-i tut. %tt> » 

T»l 5, 0 0 0.»M1. 7 0#iJ«WWJ 
U-h*tttt0i#yv-2, **/^7J*4 0/6 0T 
#^S9, 0 0 0, »M2. 50y#5y£* , JV- 

6tt«w#uv-3tbfc. »6ft&#u^-i g£? 
ptru>^y n-jp^y ^^x-y^-tT-n o 

gfct»fc**a-B\ 0. 2Mm©7-f;^--CBiib 

MgFi*«fcXk>a-T-r>^U 
SJfl^Tl 0 0tT9 0»H^-^U S$ 3 0 0 nm 
©#UT-l«rMgFi*«±tff*bfc. *BB»* 
fttt (B*#3fc8L VUV2 0 0 S) *JflUT248 n 
m> 193nm, 1 5 7 nmfc^WUT-OlM 

Sl^Tl 0 0t:T9 OSWB^-^ b, JP$ 3 0 Onm 
0#UT-1*S i*tt±fcfMtU H5-fX!yy>d/ 
HttSKT0 2*«EO*frTPMBl/fc. «»*a2fc* 
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To 

[0 10 7] (1) CHF 8 /CF4*#7Ttf>Xy^> 



-8 5 0 0P£ffl^ X7^>^ttl^# , JV-<7)^)f 
gfctffcfco X7^>^fr«TElC*1-10T$)^o 



CHFstf^Mi 
CF«#*iS» 



4 0. OP a 
1 3 0 OW 
9 mm 
30ml /m i n 
3 0ml /m i n 
1 0 Om 1 /m i n 
6 0 s e c 



10 



36 



um7*)vm$£m f 5 -* x ? ? > l - 5 o 

7D-L£/flt^ X75 1 >^W^^Uv-<D)i)iSS: 
*»fc. Xyy^^ftttTBfcwtlDT**. 

40. OPa 
3 0 OW 
9 mm 
3 0ml /m i n 
3 0ml /m i n 
10 0ml /m i n 
2 m 1 /m i n 
3 6 0 s e c 



RF/19- 
BC l3^7SSl 

CHFsfl**! 

[0 10 8] 
[SI] 





&ifi$248nm 
(%) 


]&§$193nm 
(96) 


&&$157nm 

(%) 




BB 


7 


16 




88 


9 


21 




88 


8 


19 




88 


8 


20 




88 


9 


18 




87 


8 


20 


fcjftffl77lf«J-?- 


89 


9 


18 




87 


10 


30 




68 


11 


28 


£j&0|iotK'J7- 


68 


10 


30 


*jft*ilJlW?- 


89 


9 


29 




88 


12 


33 


a^Glia^y- 


88 


13 


31 




89 


13 


33 


£f£0|15#U7- 


89 - 


12 


31 




85 


1 


3 


ttlMM*W-2 


90 


70 


1 




70 


1 


6 



[0 10 9] 
[«2] 
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(nm/mln) 


Clj/BCl, & 
(nm/mln) 




95 


103 




02 


103 




03 


105 




109 


120 




110 


128 




112 


125 




115 


120 




116 


122 




118 


130 




119 


132 




125 


125 




122 


122 


stitm 13*^- 


120 


126 




122 


130 


£»j 16 


128 


125 




1 110 


210 




180 


350 




90 


110 



10 



[0 110] UijX±j£jgj 

5>XMl*. ->.j3>>j7XA-lCDUV-3 0 <B«flS 
^§S) * 5 5 nmOWTlSibT, KrFJt (2 4 8 
nm) TR*t*ft 1 %&,TizW^ftmm±\Z^^>=i~ 

o 



SR-S 2 0 2 A. NA-0. 5, oO. 75, 2/3 
ttffffi*) *J8Vvr**U «3t«lt%fcl 1 0tTC9 
OtHH^-^U 2. 3 Si^Ofh^^W^-f 

[oiiii #e>nfci^x W"^->**0*5ici? 

i?«E*ffi:0. 2 5 (imOH >7> 1 : 

lT»P#-rsS^fiS«aS57tS (SK:Eop) 

[0 112] 
Ubl 8] 




CF3SO3" 




CF3SO3 



PAG1 



PAG2 



[0 113] 
[<fc 1 9 ] 



DRI 1 




TMMEA 
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39 40 
[0114] * * l& 3 ] 





(mssp) 








CmJ/ 
om fi ) 


(jum) 


a w.i?'j h 
1100) 


PAQK2) 


(0.1) 




PGMEA 
(1.000) 


30 


0.24 


a Wr/J 5 

(100) 


PAGK2) 


(0.1) 




PGMEA 
(1.000) 


20 


0.22 


a WW o 
(100) 


PAGK2) 


r v / t/k/ 5-/ 
(0.1) 




PGMPA 

i O IV) CM 

(1,000) 


24 


0.22 


nra / 
(100^ 


PAGK2) 


(0.1) 




(1.000) 


28 


0.24 


(100) 


PAG1 (2) 


r / / 

(0.1) 


- 


DOMCA 

r vJ ivicr\ 

(1.000) 


24 


0.24 


(100) 


PAGK2) 


M/7 TiVrss 
(0.1) 




PGMLA 
(1.000) 


21 


0.22 


o JlM 1 0 
(100) 


PAG1 (2) 


by / Ttvy^j 
(0.1) 




(1.000) 


25 


0.24 


nJ5fc#J 11 
(100) 


PAG 1(2) 


HJ7 f/l'/s^ 
10.1) 


- 


PGMEA 
(1.000) 


32 


0.24 


^JSfrftlJ 12 
(100) 


PAG 1(2) 


(0.1) 


- 


PGMEA 
(1.000) 


32 


0.24 


oM^J 13 
(100) 


PAGK2) 


(0.1) 




PGMEA 
(1.000) 


26 


0.24 


^J##J14 
(100) 


PAGU2) 


(0.1). 




PGMEA 
(1 .000) 


29 


0.24 


(100) 


PAG1 (2) 


Mi/»75> 
(0.1) 




PGMEA 
(1.000) 


35 


0.24 


(100) 


PAQ2(2) 


(0.1) 




PGMEA 
(1.000) 


22 


0.24 


•&/&0IJ4 
(100) 


PAGK2) 


7£> 
(0.1) 




PGMEA 
(1.000) 


25 


0.22 


-n/£#J 4 
(100) 


PAG 1(2) 


TMMEA 
(0.2) 


- 


PGMEA 
(1,000) 


25 


0.22 


ra^flf 1 ] 4 
(100) 


PAGK2) 


HJ7 fil*7^ 
(0.1) 


DRI 1 

(20) 


PGMEA 
(1.000) 


28 


0.24 


1 

(100) 


PAG2(2) 


k, J7*fJI'7$> 
(0.1) 


Croeolinker 1 
(10) 


PGMEA 
(1.000) 


30 


0.24 


a WWJ 2 

(100) 


PAG242) 


L |h*T ii "7S». 

(0.1) 


Croec linker 1 
(10) 


nn MCA 

(1.000) 


30 


0.24 


3 

(100) 


PAG2C2) 


HJ7*?M>7£/ 
(0.1) 


Crosslin ker 1 
(10) 


PGMEA 
(1.000) 


30 


0.24 


Jt««*^- 1 
(100) 


PAG2(2) 


(0.1) 




PGMEA 
(1.000) 


30 


0.24 


(100) 


PAG2(2> 


(0.1) 




PGMEA 

(1.000) 


28 


0.24 



PGMEA : yDei/^'ja-^y^^PX-xJU 40 ( 1 5 7 n m) ftfifiOftStC^W^+^ttiSWttt. M 
[0 115]*1. 2, 3(0i^*«k0. *»WOJi(# ; f- tiO. iftfelH^-flyf^ttttl/TV^Ci 



<72)5BW# IS* 

«»*+««WBItttt**B«»28- 1 
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mm®* mm 



(72)»W# JR 

*RJSK«TM«ri»l* 
(72)%b^# Mift fiSte 

*IEJftiSfiSrlJ#BT 1 # 1 * 



